MOTIVATION EXPERIMENTAL

In this work:
We present a detailed electrical characterization of IB-Si substrate junction. We analyze the effect of the measurement current in the electrical decoupling effect due to IB formation in the Ti supersaturated Si. 
RESULTS
CONCLUSIONS
We have fabricated Ti supersaturated Si layers with concentrations above the theoretical limit to Intermediate Band formation.
The electrical decoupling effect observed in the bilayer can be explained and modeled in terms of IB formation.
Rectifying behavior in the transversal I-V measurements confirms the electrical decoupling effect.
Differences in electrical properties with the measurement current have been explained and modeled in terms of voltage dependence and new conduction mechanism in the junction.
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Paralell electrical conduction.
Decoupling effect, conduction is only carried through the implanted layer. This behavior is faithfully modeled in terms of Intermediate Band formation in the Ti supersturated layer.
Analytical bilayer model
Differences in the electrical decoupling effect are observed from the different measurement current used.
These differences not attached by the model reflect the non linear behavior between the implanted layer and the Si substrate This electrical behavior is also faithfully modeled using the same parameters than sheet resistance measurements .
At low temprature p-type behavior is observed. This behavior corresponds to carrier type into the IB.
Dependence in the change to p-type behavior is consistent with the measurement current.
Below 200 K, electrical decoupling effect is also observed.
Assuming a IB layer of 130 nm, at low temperature IB carrier concentration is observed with a concentration about 5×10 21 cm -3 , which would corresponds to a metall behavior.
To address correctely the differences observed in the electrical properties for the different measurement currents two mechanisms are proposed:
Differences in the minimum of the sheet resistence with the temperature can be explained in terms of reverse bias voltage dependence in the junction introduced with the different currents Difference at temperatures below 200 K could be explained with a new conduction mechanism in the junction: a paralell resistance with a exponential dependence At 300 K, I-V linear characteristic indicates electrical paralell conduction in the bilayer.
At temperatures below 250 K the electrical rectifying behavior corroborates the electrical decoupling effect in the bilayer. 
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